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Tatsuyoshi Morita*: A search for diploid Taraxacum 
in Korea and eastern China, by means of pollen 
observations on herbarium specimens 

Hfflfj m*: 
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Taraxacum, a widely distributed genus in temperate to arctic regions of 
mainly northern hemisphere, includes diploid with 2n=16 chromosomes and 
a series of polyploids of 3X, 4X, 5X, 6X and 8X (X=8). The polyploids, 
which are mostly obligate or partly facultative agamosperms, are predominant 
and widespread over the geographical range of the genus. On the other 
hand, the diploid entities being invariably sexual are rather rare and limited 
in range (Richards 1970, 1973). As the diploid sexuals are generally con¬ 
sidered to be primitive forms, particular attention has been paid to their dis¬ 
tribution and characteristics by several authors, who investigated the origin 
and evolutionary process of Taraxacum agamospecies (Fiirnkranz 1960, Malecka 
1967, Richards 1973, Sterk & Den Nijs 1978). 

According to Richards (1970), most diploids are found in central Asia 
and a few occur in the Mediterranean area as well as in isolated localities 
in the rest of Europe; further they were also reported from Greenland and 
the Falkland Islands in South America. The occurrence of diploid Taraxacum 
in the Far East has not been paid great attention, although Richards (1970) 
mentioned that most Asian sections of Taraxacum contain diploid species. 
However, the author demonstrated a rather wide and continuous distribution 
of the diploids in the central parts of Japan (Morita 1976). In the remaining 
areas of the Far East, the diploids were reported only from Formosa (Okabe 
1951, Peng 1976) and Isl. Quelpart (Lee 1970). However, chromosome counts 
from these areas as listed in Table 1 are too fragmentary to understand the 
cytogeography of the group as a whole. 

As pointed out by a number of authors (Tschermak-Woess 1949, Fiirnkranz 
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1960, Richards 1970, Morita 1976 etc.), pollen features of diploid Taraxacum 
are quite different from those of the polyploids. Pollen grains of the diploids 
are normal, namely small and homogeneous in size, regular in exine structure 
and most of the grains are viable judging from their stainability. While, in 
the case of the polyploids, abnormal pollen grains are produced, which vary 
in size extremely even within the same anther and manifest various degrees 
of irregularity in exine structure. Further, the large amount of them are 
sterile with degenerate pollen contents. 

These differences can be readily detected except for rather rare cases 
of facultative agamosperms with slightly abnormal pollen (Richards 1970), 
and pollen examinations on herbarium specimens were very useful in the 


Table 1. Number of herbarium specimens of Taraxacum examined in this 
study, and of putative diploids and polyploids discerned by means 
of pollen observations. 


Species name 

Total 

Diploid 

Polyploid 

Chromosome numbers 
reported 

T. coreanum Nakai 

65 (56) 

0 

65 (56)* 

32: Okabe 1951. Lee 1970. 

T. erythropodium 

6 ( 1) 

0 

6 ( 1)* 


Kitag. 



T. formosanum Kitam. 

53 (30) 

17 ( 7) 

* 36 (23) 

16: Okabe 1951. Peng 1976. 
24, 32: Yamaguchi 1974. 

T. hallaisanense Nakai 

19 ( 5) 

19 ( 5) 

* 0 

16: Lee 1970. 

T. heterolepis 

3 ( 3) 

0 

3 ( 3)* 


Nakai et Koidz. 



T. lamprolepis Kitag. 

5 ( 1) 

0 

5 ( 1)* 


T. latifolium Kitam. 

18 (10) 

0 

18 (10)* 


T. mongolicum 

Hand.-Mazz. 

76 (41) 

0 

76 (41) 

24: Gustafsson 1932. 

Lee 1970.*** 

32: Battaglia 1948. 

T. multisectum Kitag. 

8 ( 1) 

0 

8 ( 1)* 

T. ohwianum Kitam. 

73 (47) 

** 16 (10) 

55 (37)* 

24: Okabe 1951. 

T. platypecidum Diels 

6 ( 5) 

2 ( 2) 

3 ( 3) 

24: Yamaguchi 1976. 

T. sinicum Kitag. 

64 (36) 

0 

64 (36)* 

24: Okabe 1951. 

Species undetermined 

49 (29) 

0 

49 (29) 



Numerals in parentheses denote the number of localities. *: The type 
specimen is included. ** : Two specimens undetermined are included. 
See the text. *** : Under the name of T. platycarpum Dt. 
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geographical study on Japanese Taraxacum (Morita 1976). The present 
present study attempts to find out the occurrence of the diploids in Korea 
and east parts of China by means of the same method. 

Materials and Methods Specimens of Korean and Chinese Taraxacum 
preserved in the following Japanese herbaria were examined: TI (Depart¬ 
ment of Botany, University of Tokyo), KYO (Department of Botany, Kyoto 
University), TNS (National Science Museum, Tokyo), MAK (Makino Her¬ 
barium, Metropolitan University, Tokyo). 

Pollen features of specimens were observed by staining pollen with cotton 
blue-lactophenol solution. The following three criteria were used in order 
to determine whether diploid or polyploid; (1) pollen size and its homogeneity, 
(2) stainability of pollen contents, (3) regularity in exine structure. 

In this paper, the author has mainly followed taxonomic treatments of 
Kitamura (1957). 

Results and Discussion 

(1) Species including diploid. 

A total of 445 herbarium specimens belonging to the 12 species as listed 
In Table 1, which were all collected from Korea and China were examined 
palynologically to determine whether diploid or polyploid. Their locations 
are shown in Fig. 1. Among them, most specimens had a feature of poly¬ 
ploid, while 54 collections listed in Appendix (p. 41) were diploid (12.1%). 
These putative diploids were included in the following four species, i.e., Tara¬ 
xacum formosanum Kitamura, T. hallaisanense Nakai, T. ohwianum Kitam. 
and T. platypecidum Diels. 

Taraxacum formosanum Kitam.: This species was first described from 
Formosa by Kitamura (1933) and Kitagawa reported its occurrence in north¬ 
eastern China (Kitagawa 1933). Later, the plants from continental China, Korea 
and south-western Japan were also referred to as T. formosanum by Kitamura 
(1957). Among the chromosome counts of 2n = 16 (2X), 24(3X), 32(4X) so 
far known for this species, the reports of diploid were made from Formosan 
materials, that is from Tanshui (a personal communication from Kitamura; 
in Okabe’s report (1951), the locality was not given) and from Shimen 
(Peng 1976). Triploid and tetraploid were obtained from Isl. Tsushima and 
the Shimabara Peninsula, Kyushu in Japan (Yamaguchi 1974). 
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Fig. 1. Localities of the herbarium specimens of Taraxacum examined in the present study 
(filled circles). Large filled circles represent those of more than ten specimens examined. 
Open circles show unexamined localties based on the distribution map of Taraxacum in 
China (after Hu 1964). 


In the present study, all specimens from Formosa including the type- 
specimen were turned out to be diploid (15 specimens from six localities). 
On the other hand, specimens outside of Formosa were found to be polyploid,, 
except for two collections from Shangfang-shan in continental China. These- 
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results are well in agreement with the above-mentioned cytological reports. 

The polyploid plants which have been referred to as this species show con¬ 
tinuous variation in gross-morphology of involucres and achenes from T. 
mongolicum Handel-Mzt., all of which were polyploid as far as examined in 
this study (Table 1). Therefore, the taxonomic status of these two species 
needs to be revised. 

Taraxacum hallaisanense Nakai: Lee (1970) reported this species to be 
•diploid from the materials of Isl. Quelpart. The results of pollen examina¬ 
tions are in accord with his report, i. e., all specimens from Isl. Quelpart (11 
specimens) as well as each one specimen from Suwon and Seoul cited in Kita- 
mura (1957) were of diploid pollen features. There are two additional diploid 
specimens from Suwon (v. Appendix). Although one of them (T. Sakata 
KYO) was cited by Kitamura (1957) under the name of T. ohwianum, both 
can be regarded as T. hallaisanense. The diploids referable to this species 
were also found from Baechon and Munsan (each two specimens). 

Taraxacum ohwianum Kitam. : The chromosome number of T. ohwianum 
is known to be 2n=24 (Okabe 1951), although the source of materials is not 
given. The results of pollen examinations suggest the occurrence of diploid 
in this species as well, i.e., among 73 specimens examined, 17 from 11 localities 
showed diploid pollen features. With respect to two specimens (Hamhung, 
JNf. Nomura 4 KYO and Kosho, Nomura 9 KYO) , determination was not possible 
because of their possession of no pollen. However, these two specimens may 
be diploid, since they are not distinguishable in gross-morphology from the 
diploid plants collected from the same localities. Their defective pollencytes 
without exine are small and uniform in size. 

The main body of diploid specimens of T. ohwianum is from Hamkyong- 
namdo and Hamkyongpukdo in north-eastern Korea. Several other specimens 
with diploid pollen features were found from two localities in Liaoning, 
north-eastern China; six from Fenghuang-shan (cited in Kitagawa, 1933), 
:and one from Jiguan-shan. The diploid plants of T. ohwianum seem to be 
somewhat different from the polyploids in their morphological characters 
such as involucres and achenes. 

Taraxacum platypecidum Diels: Triploid chromosome number of 2n = 24 
is known from Japanese materials (Yamaguchi 1976), but no report is availa¬ 
ble for Korean or Chinese plants. Pollen features indicating diploid were 
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observed in two specimens of 7. platypecidum from Hamhung and Ranan in 
Korea, where the diploid plants of 7. ohwianum were also collected. 

(2) The geographical distribution of diploids in the Far East. 

The above-mentioned results may be interpreted from a standpoint of 
geographical distribution as follows. 

From the Korean Peninsula and its vicinities, 13 localities of diploid 
Taraxacum were found (Fig. 2). The diploids appear to have rather limited 
ranges of distribution as compared with those of the polyploids. The localities 
of T. hallaisanense are now known from the Island of Quelpart, and also 
from four localities in the vicinity of Seoul (3 to 6 in Fig. 2). Diploid plants 
of T. ohwianum show somewhat disjunct distributions, i. e., seven localities 
in Hamkyongnamdo (7 to 11 in Fig. 2; two other localities, Kakisen and 
Banryusan, could not be located in the map) and one somewhat isolated 
locality in Ranan on the eastern side of the Korean Peninsula, and two 
additional localities in Liaoning on the west. Diploid plants of T. platypecidum 
is known from two localities, Hamhung (9 in Fig. 2) and Ranan (12 in Fig. 
2) on the eastern side. 

The diploid Taraxacum including T. hallaisanense occurs mostly in the 
lowlands below 200 m above sea level in elevation, but in the Island of 
Quelpart T. hallaisanense was collected from mountain areas, some even from 
the altitudes exceeding 1000 m in elevation (K. Nakajima KYO). 

Little is known about the habitat preference of Korean diploid Taraxacum , 
although the brief descriptions, e. g., such as “footpath between paddy fields” 
(Suwon, H. Ueki 77 11067) and “ground” (Hamhung, Nomura 45 KYO) are 
on the herbarium sheets. The information, though limited, may suggest that 
their habitats are similar to those of Japanese diploid Taraxacum species, 
which are growing in ruderal plant communities formed under rather mild, 
artificial disturbance such as periodical mowing. Although almost all speci¬ 
mens collected from continental China and now preserved in Japanese herbaria 
were examined in this study, only a single locality of diploid plants, i. e., 
Shangfang-shan, Suzhou was discovered (Fig. 4-1). According to Dr. H. 
Migo, one of the collectors of these specimens (personal communication), 
Shangfang-shan, about 50 m hill in elevation, which is located in an exten¬ 
sive delta plain of the Yangtze River, is covered by short herbs and shrubs. 

In Formosa, the localities of the only native species 7. formosanum are 
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Fig. 3. Localities of examined specimens of T. formosanum. The dotted lines represent 200 
m alt. above sea level. 1: Fukueichiao. 2: Huiyaozi. 3: Tanshui. 4: Shanjiao. 5: Hsinchu. 
6: a Tashanjiao. 


restricted to the west side of northern districts (Fig. 3). It is noteworthy that 
only the diploid plants are distributed as natives in this island, which is 
located in the southernmost end of the distribution range of Asiatic Taraxacum. 
The habitats in Formosa seem to be sandy places in littoral regions (Kita- 
mura 1933, Peng 1976). 

Fig. 4 shows the distribution of diploid Taraxacum in the Far East. 
The distribution in the Japanese Islands and Isl. Kumejima (Fig. 4-3) is 
based on a previous report (Morita 1976). As shown here, a number of 
localities of diploid Taraxacum are known in the eastern part of the distribu¬ 
tion range of the genus Taraxacum in Asia, covering the broad range from 
northern to south-western parts of the Japanese Islands and also Formosa, 
and in addition several isolated localities in the eastern edge of the continent. 
As stated above, 12.1% of specimens examined in this study were diploid. 
This figure is similar to average percentage (14%) of world-wide distribution 
of diploid species in Taraxacum estimated by Richards (1970), but is far 
lower as compared with 51% in Japan (Morita 1976). This fact suggests that 
diploid Taraxacum in this area is particularly concentrated in the Island of 
Japan. 

Malecka (1967) indicated that diploid Taraxacum species in central Europe 
and in the Peary Land of Greenland are relicts remaining in areas which 
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Fig. 4. Geographical distribution of diploid Taraxacum in eastern Asia (dots and hatched 
areas). 1: Shangfang-shan. 2: Isl. Quelpart. 3: Isl. Kumejima. 


were free of the ice-sheet or corresponded to glacial refuges. Also in the 
Far East, ranges of diploid Taraxacum are just confined to the areas of ref¬ 
uges of tertiary elements during the Wurm Ice Age (de Lattin 1967). 

I wish to thank Prof. Takashi Yamazaki, University of Tokyo, for his kind 
guidance during the course of this study, Prof. Shoichi Kawano, Toyama Uni¬ 
versity, for critically reading the manuscript. Thanks are also due to the 
•curators of the herbaria mentioned above. 

Appendix: List of specimens determined to be diploid. 

Korea: Quelpart: Mt. Hanlasan, 10 May 1913, T. Nakai (TI)**—type 
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specimen of T. hallaisnense Nakai. ibid., 10 May 1913, T. Nakai (TI)**. ibid., 
14 July 1966, T. B. Lee & M. Y. Cho (TI). ibid., 9 May 1938, K. Cho (TNS). 
ibid., 5 Aug. 1933, M. Boku (KYO)**. ibid., 1200 m alt., 6 Aug. 1936, K. 
Nakajima (KYO)**. Kannonji, 5 Aug. 1936, K. Nakajima (KYO)**. Sukipo 
(gf, 23 Apr. 1932, K. Katakura (KYO)**. Isl. Quelpart, May 1935, J. Ohwi 
9393 (KYO)**. ibid., June 1907, E. Taquet 244 (KYO)**. Prov. Kyonggido 
(mSIjS) : Suwon (TfCjjR), 28 Apr. 1912, H. Ueki (TI). ibid., Kwasan (JElil), 17 
Apr. 1932, T. Sakata (KYO)**. ibid., Chilbosan GbSlIl), 27 Apr. 1932, T. 
Sakata (KYO)*. Seoul (mM), 6 May 1936, M. Boku (KYO)**. Munsan ($t|l!), 
21 Apr. 1938, M. Boku 845 (KYO). ibid., 24 Apr. 1938, M. Boku 844 (KYO). 
Prov. Whanghaenamdo (Jlr$g$fj!i) : Baechon (Sill), 5 May 1940, collector 
unknown (TNS 64421). ibid., 6 May 1940, R. Cho (TNS 64426). Prov. Ham- 
kyongnamdo (J5c: MMM) ) : Hamhung (f^H), Apr. 1933, N. Nomura (N. N. here 
after, KYO)*. ibid., 6 May 1934, N. N. 45 (KYO). Banryusan, Apr. 1938, N. N. 
(KYO)*. Kosho, 5 May 1935, N. N. 7 (KYO)****. ibid., 5 may 1938, N. N. 8 
(KYO)*. Kishuji , 9 May 1935, N. N. (KYO)*. Kakisen, 28 Apr. 1935, 

N. N. 10 (KYO). Susangli (ffi±Jt), 21 Apr. 1935, N. N. (KYO)*. Wonsan 
(7G[i|), 21 Apr. 1935, S. Yamagishi (KYO). Prov. Hamkyongpukdo QgSctt4fcii) : 
Ranan (H^f), May 1935, T. Saito 903 (KYO)****. ibid., Rananjinja shrin 25 
Apr. 1934, T. Saito (KYO)*. 

China: Kiangsu: Suzhou, Shangfang-shan Chilli), 5 Apr, 1935, H. Migo 
(KYO). ibid., 5 Apr, 1935, K. Kimura (KYO). Liaoning: Jiguan-shan (^^|JLl)> 
5 May 1929, J. Sato (KYO). Fenghuang-shan (MUtllj), 1 May 1932, M. Kita¬ 
gawa (TI 15005, 15006, 15009-15012)—cited in Kitagawa (1933). Formosa: 
Prov. Taipei: Tanshui (ffi tR), Jan. 1932, S. Kitamura (KYO)***—type specimen 
of T. formosanum Kitam. ibid., 20 Apr. 1932, S. Nagasawa (KYO)***. ibid., 
20 Apr. 1932, T. Tanaka & Y. Shimada (TI). ibid., 15 Apr. 1938, G. Masamune 
(TNS). Fukueichiao ("g^;^), 21 Jan. 1932, S. Kitamura (TI). ibid., Jan. 1932, 
S. Kitamura (KYO)***. Huiyaozi (ERHi 1 ), 18 Apr. 1937, Y. Shimada (TNS). 
Prov. Hsinchu (ff ■ Shanjiao (llfP), 30 Dec. 1929, collector unknown. 
(TNS). Hsinchu, 25 Nov. 1896, T. Makino (TI)***. Houlung (H®), Tashan 
jiao (AciilP), 15 Mar. 1931, Y. Shimada (KYO)***. 

Asterisks show the citation in Kitamura (1957) ; *: Taraxacum ohwia- 
num, ** : T. hallaisanense , *** : T. formosanum, **** ; T. platypecidum. 
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